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- MfitaSLB**»fiB INJECTION DEVICB 

Hon relAteS to the field of needleless or 
Thi3 -^ ti °\ r ; t 1 ^ S devices of the type used for 
n eedle- £ ree "-^J^ dose of a lament, for 
5 injection of & predetermines 

example insulin or growth hormone. 

^liverv of a medicament: using a needier-free 
X. using a — ^ *™ of sKBll er 

free injection device than by using a needle . 

« release of an energised tuechanical spring and/or by the 
release of a pressurised gas. The present in.ent.on „ 
:«d ^devices «hich include a pressurised gas. 

slBgle . use ox d^ie ™ : ^zrT\^T~* 

„ ae they reduce the possibility o 

25 ^therLre. they .ay oe .ore straightforward to - 
central with reus able a----** * --^ . 

periodically dismantled m order to rep , evjLces 
^arts. However, it is imperative for sxngie-use devices 

30 to be cost-effectively rnanuf actured . 
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V , and the device is deigned for single use 

5 i^r:, « * — - . — — 4 

by tne release of a pressurised gas. 

, , ™ of this tvpe is that, depending 

Lices -ad, «o be supplied in order to be able 
deliver different doses of medicament. 

the release of the pressurised gas 
15 Furthermore, the reieaa= 

determines the force with which the medicament is 
propelled from the device. A very sudden acceleration of 
■ Te medicament me, cause discomfort to particularly 
sensitive patients. 

20 These issues are addressed to a certain extent by the 
.. ZZ described in wo 00/10*30 (Weston Medical Limrted, . 
1 needle-free g ae-powered device is provided rn whrch the 
strode of the plunser can be varied by uncovering one or 
2S more holes in the wall of the device to allow the esc 

of some of the pressurised 9 as. This has the effect of 
all X, the force with which the inaction is delivered 
to b e reduced and for the dose to be controlled to a 
Umited extent. However, a disadvanta.e of thrs system 
30 is that, if soma of the pressurised gas is vented, not 
30 all of the medicament m*y be delivered into the patient 
^ the residual quantity of the medicament will ~ 
„a S ted. Purthermore, the accuracy of the dose volume may 
be adversely affected. 
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It is therefore a. object of the present invention to 
provide a. injection device which eeeHs to alleviate the 
above- described problems . 



„_ ect 0 f the invention there is 
According to a first aspect or ^ 

provided a d: 
device comprising 



to a first aspect ox — 

disposable gas-powered needle- free injection 

rap rising . 
an outer housing having a nozzle for medicament 
at a forward end thereof; 

an inner housing located at least partly wxthxn 
the outer housing; 

a piston and ram which can be driven into the 
noszle, in use, to drive medicament through the 

15 n ° ZZl a ''pierceabi e gas cylinder for providing driving 

power to the ram and piston; 

wherein the inner housing is axially moveable 
away from said nozzle, said axial movement being 
guided by co-operating guide means on said inner and 
outer housings and enabling a desired dose of 
medicament to be drawn into said n.zzle, ready for 
injection. 

■ *aal — of the inner homing away from the nossle 
25 can be controlled ao as to permit an accurate dose of 
medica^nt to be drawn into the injection device, thus 
reducing the rish of an incorrect dose bains given and 
also reducing the risfc of unwanted medicament being 
wasted. 

30 Preferably, the device further comprises an indication of 
the dose of medicament which is drawn into the device. 

in one embodiment, said dose indication comprises a 
35 visible scale. Alternatively, or in addition, ea.d dose 
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infii cation comprises an andible Indication of the dose. 

In a preferred for*, said gnade mean, comprises _a 
^stantially helical Sroove - -* "* 3 

ao^eaponding protrusion on said inner housing. 

ia eally. said protrusion orrises a substantially 
^ arrangement or discrete teats. 
Lehetween. Preferably, the device further 
£le xihle indexer tab which can ride over sa,d teeth 
order to provide said dose indication. 

xa a preferred at least one of said teeth has 

tapered side walls to facilitate the 
1S inLer tab. Preferably, the rearmost one of sa.d teeth 
it a substantially vertical wall ■ which acts 
^stop over which the indexer tab is prevented fro. 
riding . 

,0 Preferably, said indexer tab is radially flexible and is 
Seated on a collar which substantially surrounds the 
outer housing- 

^e provision of an indexer tab which can ride over a 
•.. 0 f discrete teeth means that, not only xs the 
25 serlSS ° f dxscrete iimer ^ physically 

axial movement of tne rnnejr 

aontrollsble and quantifiable by the co-operation of the 
t ee t h and tab. but the indexer tab also provides an 
"Lis olicx indicating the dose being loaded into the 
3 0 device. 

In a preferred sttbodiTnent, the gae cylinder is pierceable 
In a prece^ examD i e a spike, which is 

bv a piercing means, for example a *v 
^ ^a inner housing. Preferably, said gas 



35 



mounted within tne inner houBing. 
cylinder is forwardly-biased by a spring. 
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• 11 v the device further comprises a pad °r seat 
° PC1 ° n 1 L *e 3 as cylinder — ^ spring. This 
■T the xT sk of Lrrosie* preyed by contact 

t! "= ate the two counts with respect to. one another. 

Preferably, the gas cylinder 1m prevented from moving 
forward as a rea.lt of said forward bias by means of a 
rlner sleeve which may be fixed with respect to sard 
inner housing. 

In one e ^t, said retainer sleeve has a plurality 
of mention electa spaced around it ----- 



ion eiemmiLo — . 

1S move, by deformation of the material of the retainer 
leave, between a first position in which the retention 
eleln s engage with said gas cylinder so as to prevent 
forTard movement thereof and a second position m which 
detention elects spread radially out of engaged 
20 "th said gas cylinder to allow the forwardly-biasad gas 
cylinder to move towards said piercing means. 

Preferably, the injection device further comprises a lock 
sleeve surrounding said retention elements to prevent 
25 radial outward dispiaeement thereof, the loo, sleeve 
heing selective* anally moveable so as to 

retention elements into said second position. 

said lock sleeve has apertures therein, into which said 

sera iock = r »diallv cut of engagement 

retention elements can move radially 

30 with said gas cylinder. 

xn a preferred form, said retainer sleeve comprises « 
collet having radiaily-spreadahle fingers, which collet 
in use moves between said first position rn which ^ 
35 £ ingere engage with said gas cylinder and sa.d second 



.25. JAN. 2004 ,8:26 HARRISON GODDARD FOO 



NO. 016 P. 10 



10 



position in which «ld. f IV radiaUy out °f 

engagement with said gas cylinder. Ideally. — 
fingers are biased radially-inwardly . 

Preferably, axial * - «" ^ 

effected by depressing a button at tee rear end of the 

injection device. 

Preferablv, said S ae cylinder and said collet fingers are 
respectively provided wit* co-operating tapered aurf aces . 

the ram and piston are integrally 



In one embodiment , 
formed . 

in a preferred embodiment, the rear of the ram is 
connected to the inner housing by means of frangxble 
joints which, in use and upon piercing of the gas 
cylinder, break so as to release the ram from the rnner 
hous.no. in this embodiment, said frangible Joints are 
preferably knuckle Joints suitably shaped to control the 
, +~ *+■ hrpsks free of the inner 

acceleration of the ram as it breaks rree 

housing. 

Alternatively, said ram and . piston are freely axially 
.oveable within the nozzle and, in use when a medrcament 
1. caused to forcibly enter the nozzle, said ram and 
piston move anally rearward until they abut the inner 
housing . 

According to a second aspect of the invention there is 
provided a method of injecting a medicament » 
injection device as described in any of the precedxng 
paragraphs . 

t_ j 1 fhe present invention will now 

35 Preferred embodiments ot trie presc 
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he ^ particularly a-cil-*. * ^ of only. 
„i t h serenes to the acconpanying drawings, xn whrch: 

Figure 1 i. * side view of the device, shown in croes- 
5 section, in the condition as supplied to a user; 

Figure 2 is a side view of the device. shown in cross- 
seot L, showing the inner housing heing »»t- away 
from the outer housing ■ 

10 figure 3 is a side view of the device, shown in crose- 
JTtion, with the safety clip reeved and the dev.ee 
ready to fire; 

u Figure 4 is a side view of the device, shown in cross- 
section, Mediately after pressing the button to frre 
the device; 

Figure 5 is a side view of the device, shown in cross- 
20 section, at the instant of the puncturing of the gas 
cylinder; 

Figure 6 is a side vie* of the device, shown in cross- 
section, immediately after delivery of an injection; 

" Figure 7 is an exploded view of the co^onent parts of 
the device; 

Figure 8 is a perspective view of the device in the same 
30 condition as that illustrated in Figure 1; 

Figu re » is a perspective view of the device in the same 
condition as that illustrated in Figure 2; 

3B figure 10 is a perspective schematic view illustrating 
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the . fr ee-f logins' — and piston B mbodin«nt ; and 

Fi ^ e » i. a perspective vie*. *»« to , 1~9~ -I., 
st TL g detail of the teeth and indexer tao. 

a rearward" direction means the direction 
reference to a reaxw « rearward " end of 

which is away from the patient Datien t' S skin 

the device is the end furthest from the patient 
when the injection device is in use. 

15 „ *» cylinder- means any suitable pierceable 

The term gas eyi strictly limited to 

container for pressurised gas, not stnctly 
being cylindrical in shape. 

„ = Generally cylindrical outer 
™ The device comprises a geixeraiiy. * 

T-o! 2 (the -nozzle-) with en injection orifice 3 at 

^ T^LT in ^ *. 

25 helical groove 4 houeings 
relative movement of the oucer 
(described later) . 

■ „ * is nrovided, so-called because in 

fi is of narrowed diameter and has frangiox 
TTe ^ints , at the extras thereof. Within the 
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an oversized hypodermic needle - 

t- .1 oart of the inner housing is provided with a 
The central part or „ teeth " 9 on its 

halical - protrU9 H £ Ll it 

,^ aee The arrangement of teeth is sue 
T thT^er J outer fcous^s are «— 
tTl-UT^. in the groove 4 on the — 
n order to guide the at the i—r and cute, 

— - ---;t:rv;^ 

*v oenerally helical dosage scale 10 is pro 

md 9)f this being visible fro. the ^ o 

ae vice when the inner housing 5 repeats f«™ the outer 

TeU 4 (- described below - sd in F19UrE 2 

15 et sec) . 

It is possible to rotate the inner housing S with respect 
" t J outer housing x hy gripping end turning the 
rear pert 5a or the inner housing whilst ho d^ 
20 t be outer hou S in S . «. - « ^ . 

device to increase (see Frgures 2 end 3) . The 
rear part of the inner housing .ay have a textured 
surface or coating thereon to i^rove the user's grrp. 

A rara 11 and piston 12 are provided which fit enugly 
ItHI the noje , so as to „rninuse dead apace between 
"^piston and the no«le. As illustrated, the ram and 
the piston an f-irted together but, 

piston are separate components fitted tog 
alternatives a one-piece coined ra. and piston ™ay 
30 provided. 

Th e rear end of the ram la attached to the forward end of 
Z inner housing hy. «ana of the frangible Xnoott. 
Its 7. xn en alterative e^odi^nt fr-a^ibl* 
35 Lcfcle ioints are not alloyed, inatead a 
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, Diston arrangement simply abuts the 

forward end - the raro and piston are 
illustrated in Fxgure bacltwa rds by a 

shown in - forwardposltion ^ , 

licpii d medicament being forcibly f ra „ 1X 

loaded. 

c cs^re is located a gas 
Ineiaa the iim er houams 5. energy SMr « 

— " . g r ;--v 

for the device. The gas P standard si^e- 

in a cylinder of stanza, 
nd.*, supplied » y according to the 

Differently ai«d miction device ai2£d 

«avisBJcred, containing diHereotiy 
invention may he envisages, 

gas cyli^ ers • 

linder 13 i* 1-W *» Portion within the inner 
' ^ SaS CylindS " a retainB r sleeve 14. the illustrated 
housing by means of a retain hsrea fter as a 

^i-t of which being -t^'Zj'Z a nufflbeE 
-collet'. The collet 14 has, at its ^ ^ 

, fo „ t i, four orthogonally-Placed) flanges 
(preferably tour ^ ^ ^ lmer 

fix the position of the con plurality 

™v.= f„™rd end of the collet has a pi»" 
r^let ZZTZ -ch grip the forward end of the 
gas cylinder. 

► fibers 14b are biased radially outwardly, 
«• C ° llet * 9 " have a natural tendency to spring 
tha t is to say they ^ve ^ 

radially out of t flngers l4 b are 

Therefore to counteract this, the : = by mM ns 

normally held or loclced against the gas cylinder by 
^collet locK sleeve IS. as illustrated in Figure 1. 
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•„„ 16 located between the back of the 
A c^X -;^ 3 1 o 6 ; ii 1 nder xi urg ee the tapered front 
collet « and *«^ 8 £ 7 rward agaiMt the correspondingly 



* generally d isc-sheped —J-^ ^TJ' * 

10 spring. The rear ta tto front face 

_ 4- «-n«allv planar, whereas 



15 



20 



25 



P «. aenerally planar, whereas the from: — 

facing) x. general y P geIierally co^ve so as 

(which is gas cylinder-facxng) a cy i iri der. 

■ t.^ <-he curved rear of the gas tyj. 
to fit well wxth the curve 

Not only doe, the pad 24 ^*Jf froTO tbe 
eliminates the possibility of corxo 

with the 

-Ml gas cylinder otherwise being m 
metal spring. 

- ^ draw a dose of liguid medicament into the 

1,1 ^^ u^r starts «» ^ COnditi ° n 

devloe , the use « ^ grips tu _ the 

m „strated in ^ housi „ g 5a whilst holding 

^rged rear part of the i ^ ^ g ^ ^ 

the ^ ^ tbe grt _ 4 so that the 

inner housing S to ^ lllustraCed in Jig pre 

inner housing travels oac As the 

j snd the overall length of the device increase- fc* 

„ . „ t „ ve ls backwards, the piston 12 retrea 

^£ 3 in the nozzle , creating suction 
away from ^^nt from a vial or the like 

which draws in liquid medic ^ ^ 

cached to the - £ - cdiment in whlch th e 

Ulustrated) !» the • (pi3ure 10 , . the 

ram and piston are forcibly delivered into the 

llqul d medicament needs to be to push 

d evios through space created by the 

. the rWpiston backwards into the BP 
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recreating inner housing. 



away with the expense of having to prov.de a range 
Z disposal devioas preloaded with different 

to b* selected (in accords, with instructions) by 



user. 



The degree to which the inner housing retreats from the 
2 LTU the volu m e of space available in 

the .ossle » and hence deterges tha doaa of - ^ 
Ked i CMI ent. Tha user is guidad whilst rotating tha inner 
housing hy a nu^rical or other scale 1C. visible a tha 
La* homing S ratraata. X Physical indication ot 
4oaa is also provided because tha taath 9 on tha inner 
fusing ara a earias of discrata taath with pxt. ,22 
tharabatwaen. A dosa collar 17 is mounted at tha rear of 
t ha outar housing 1. abutting tha anlargad raar of tha 
inner housing 5a (as illustrated in P.gura U . Tha dosa 
co ll„ ^y be provided with an arrow or -her visual 
indication pointing to tha visible scale 10. 
illustrated in Figures 9 and 11. 

Kef erring particularly to figure ». tha dosa collar 17 
includes a downwardly depending flexible mdexer tab 18 
Ilch rests between two of the series of taath , on the 
rler housing. When the inner housing is rotated with 
respect to the outer housing and the dose collar, the 
« tab 1, clicks as it is forced over successive 
La of the taath tha — of clicKs thu, .giving an 
sudibie and physical indication of tha dose- Each of the 
. teeth > has taparad sides to facilitate and guide tha 
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moving of the indexer tab 18 from one pit 22 to the next. 

The inner housing 5 cannot be rotated away from the outer 
housing 1 indefinitely; an endstop is provided by means 
of the rearmost one of the teeth having a substantially 
vertical wall 23 rather than a tapered wall so that the 
indexer tab IS cannot be easily forced thereover. 

With reference to Figure '3, with the inner housing fully 
retracted, the safety clip 19 can be removed so that the 
device is ready to fire. Before removal of the safety 
clip 19, the application of a downward or forward force F 
to the button 20 has no effect as the button 20 simply 
abuts the safety clip IS. 



After removal of the safety clip 19, and with the device 
held against the patient's skin at the desired injection 
site, the device can be fired by applying a forward force 
as indicated by the arrow ■ F in Figure 3. The force F is 
20 transmitted by the button 20 to the collet lock sleeve 15 
so that the collet lock sleeve 15 moves forward in 
relation to the collet 14. The collet 14 is prevented 
from moving forward by the flanges 14a being fixed within 
the housing 5. The button 2 0 is able to transmit force F 
25 to the collet lock sleeve 15 by cooperation of tabs 20b 
at the forward end of the button with tabs 15a at the 
rear end of the collet lock sleeve all of which fit 
through gaps between respective ones of the flanges 14a. 

3 0 as illustrated in Figure 3, the transmission of force F 
means that the collet lock sleeve 15 is now only just 
retaining the collet fingers 14b against the gas cylinder 
13. 

35 By pushing the button 20 further, the collet lock sleeve 
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IS is pushed further forward so that the collet fingers 
Mb spring radially outwardly into the apertu.es 15b 
provided in the collet lock sleeve 15, as illustrated in 
Fi9ure 4- At this point, the gas cylinder 13 is no 
5 longer held and the spring 16 urges the gas cylinder 
forward onto the spike 8 which pierces the cylinder 13, 
releasing the pressurised gas (see Figure 5). 

Referring to Figure 6, the released gas travels through 
10 the narrowed front portion « of the inner housing, 
throuah the hollow spike 8 towards the piston/ram 
arrangement 11/12. Tne force of the g as is sufficient to 
break the frangible knuckle joints 7, causing the ram 11 
an* piston 12 to be accelerated forcefully forwards m 
IS order to eject liquid medicament from the orifice 3, thus 
delivering an injection. The shape of the knuckle joints 
7 may be such that the acceleration of the ram and piston 
is controlled, in the sense that the initial acceleration 
is not a "hard" jolt. 

once the injection has been delivered and the device is 
in the condition illustrated in Figure 6, the device can 
be disposed of . 

25 Figures 8 and 9 are perspective views of the injection 
device in the same condition as illustrated in Figures 1 
and 2 respectively. 

The front portion of the nozzle 2 is provided with three 
30 short helical formations 21 onto which can be screwed a 
vial adaptor for holding a vial of standard size sc that 
a dose of medicament can be loaded into the injection 
device as described above.' 
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1. A disposable gas-powered needle-free injection 
device comprising 

an outer housing having a nozzle for medicament 

at a forward end thereof; 

an inner housing located at least partly within 
the outer housing ; 

a piston and ram which can be driven into the 
nozzle, in use, to drive medicament through the 
nozzle ; 

a pierceable gas cylinder for providing driving 
power to the ram and piston; 

wherein the inner housing is axially moveable 
away from said nozzle, said axial movement being 
guided by cooperating guide means on said inner and 
outer housings and enabling a desired dose of 
medicament to be drawn into said nozzle, ready for 
injection. 

2 An injection device as claimed in claim 1 further 
comprising an indication of the dose of medicament 
which is drawn into the device. 

3. An injection device as claimed in claim 2 wherein 
said dose indication comprises a visible scale- 

4. An injection device as claimed in claim 2 wherein 
said dose indication comprises an audible indication 
of the dose- 

5. An injection device as claimed in any of the 
preceding claims wherein said guide means comprises 
a substantially helical groove on said outer housing 
and a corresponding protrusion on said inner 
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housing. 

6. An injection device as claimed in claim 5 wherein 
said protrusion comprises a substantially helical 
arrangement of discrete teeth, having pits 
therebetween . 

7. An injection device as claimed in claim 6 when 
dependent on claim 2 further comprising a flexible 
indexer tab which can ride over said teeth in order 
to provide said dose indication. 

a. An injection device as claimed in claim 7 wherein at 
least one of said, teeth has tapered side walls to 
facilitate the riding over of the indexer tab. 

9. An injection device as claimed in claim 7 wherein 
the rearmost one of said teeth has a substantially 
vertical wall which acts as an endstcp over which 
the indexer tab is prevented from riding. 

10. An injection device as claimed in claim 7 wherein 
said indexer tab is radially flexible and is located 
on a collar which substantially surrounds the outer 
housing. 

11. An injection device as claimed in any of the 
preceding claims . wherein said gas cylinder is 
pierceable by a piercing means, for example a spike, 
which is mounted within the inner housing. 

12. An injection device as claimed in claim 11 wherein 
said gas cylinder is f orwardly-biased by a spring. 

13. An injection device as claimed in claim 11 further 
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comprising a pad or seat intermediate the gas 
cylinder and the spring. 

14. An injection device as claimed in claim 12 wherein 
the gas cylinder is prevented from moving forward as 
a result of said forward bias by means of a retainer 
sleeve . 

15. An injection device as claimed in claim 14 wherein 
said retainer sleeve is fixed with respect to said 
inner housing. 

15. An injection device as claimed in claim 14 or 15 
wherein said retainer sleeve has a plurality of 
retention elements spaced around it which are able 
to move, by deformation of the material of the 
retainer sleeve, between a first position in which 
the retention elements engage with said gas cylinder 
so as to prevent forward movement thereof and a 
second position in which said retention elements 
spread radially out of engagement with said gas 
cylinder to allow the forwardly- biased gas cylinder 
to move towards Baid piercing means. 

3/7. An infection device as claimed in claim lfi further 
comprising a lock sleeve surrounding said retention 
elements to prevent radial outward displacement 
thereof, the lock sleeve being selectively axially 
moveable so as to release said retention elements 
into said second .position. 

18. An injection device as claimed in claim 17 wherein 
said lock sleeve, has apertures therein, into which 
said retention elements can move radially out of 
engagement with said gas cylinder. 
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19 An injection device a, claimed in claim 16 ^reia 
said retainer sleeve comprises a collet having 
radially-apreadable fingers, which collet in use 
moves between said first position in which said 
fingers engage with said gas cylinder and said 
second position in which said fingers spread 
radially out of engagement with said gas cylinder. 
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20 An injection device as claimed in claim 19 wherein 
said collet fingers are biased radially inwardly . 

An injection device a. claimed in claim 17 wherein 
'axial movement of said lock sleeve is effected by 
depressing a button at the rear end of the injection 
device . 

22 An injection device ' as claimed in claim 15 wherein 
said gas cylinder and said collet fingers are 
respectively provided with cooperating tapered 
surfaces . 

23 An injection device as claimed in any of the 
preceding claims wherein the ram and piston are 
integrally formed. 

24 An injection device as claimed in any of the 
preceding claims wherein the rear of the ram is 
connected to the inner housing by means of frangible 
joints which, in use and upon piercing of the gas 
cylinder, break so as to release the ram from the 
inner housing- 

25 An injection device as claimed in claim 24 wherein 
said frangible joints are knuckle joints suitably 
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shaped to control the acceleration of the ram as it 
breaks free of the inner housing. 



5 26 An injection device as claimed in claim 23 wherein 

said ram and piston are freely axially moveable 
within the nozzle and, in use when a medicament is 
caused to forcibly enter the nozzle, said ram and 
piston move axially rearward until they abut the 

10 inner housing- 

27 An injection device substantially as described 
herein with reference to and as illustrated in any 
appropriate combination of the accompanying 
!5 drawings . 

2 8 A method of injecting a medicament ^ing an 
injection device as claimed in any of the preceding 
claims 
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ABSTRACT 

A disposable gas -powered needle- free injection device 
comprising 

an outer housing having a nozzle for medicament 
at a forward end thereof; 

an inner housing located at least partly within 
the outer housing; 

a piston and ram which can be driven into the 
nozzle, in use, to drive medicament through the 
nozzle; 

a pierceable gas cylinder for providing driving 
power to the ram and piston; 

wherein the inner housing is axially moveable 
away from said nozzle, said axial movement being 
guided by cooperating guide means on said inner and 
outer housings and enabling a desired dose of 
medicament to be drawn into said nozzle, ready for 
injection. 

[Figure 1] 
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